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MILITARY SPECIFICATION

RESISTORS, FIXED, WIRE-WOUND

(POWER TYPE, CHASSIS MOUNTED),

GENERAL SPECIFICATION FOR

This specification is approved for use by all
Departments and Agencies of the Department of Defense.

1. SCoPE

1.1 Scope. This specification covers the general requirements for power type, wire-uound, fixed
resistors which utilize the principal of heat dissipation through a metal mounting surface. The resistors
have on initial resistance tolerance of 21 percent and a resistance-temperature characteristic renge from
30 ppm per °C to 200 ppm per *C depending upon the resistance value. They are not suitable for anplication
when the alternating current (2¢) characteristics are of critical importance; however, provisions have been
made to minimize the inductance.

1.2 Classification.

P A

1.2.1 rt or tifying Mumber (PIN). The PiN shatl be in the foliowing form, and as specified (see
3.1 and 6.3).
&l‘"" T lo01
Style Characteristic Resistance
(see 1.2.1.1) (see 1.2.1.2) ({see 1.2.1.3)

1.2.1.1 Style. The style is jidentified by the two-letter symbol “RE™ followed by & two digit number; the

letters identify chassis-mounted, power type, wire-wound, fixed resistor, and the number identifies the size
snd power rating of the resistor.
1.2.1.2 Characteristic. The characteristic is jdentified by & single letter which identifies the maximum
continuous cperating temnerature, ond inductive (G) or moninductive (W) method of winding in accordence with
table 1.
TABLE I. racteri .
Symool Method of Maximum continuous
winding opersting temperature
G Inductive «250°C
[ ] Woninductive +250°C

Beneficial comments (recosmendations, additions, deletions) and any pertinent data which may be of use in
improving this document should be addressed to: Commander, Defense Electronics Supply Center,
ATIN: DESC-ES, 1507 Wilmington Pike, Dayton, OH 4&5444-5274, by using the standardization Document

Improvement Proposal (0D Form 1426) appearing at the end of this document or by letter.
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1.2.1.3 Resistance. The nominal resistance value expressed in ohms is identified by a four digit rumber;

the first three represent ll'\l?lc.\t 'lm and the Last Olylt lmclvln the nimber of xeros to fo
where fractional values of en ohm, and values of less than 100 ohms are required, the letter “R™ is
substituted for one of the significant digits to represent the decimal point. When the letter "R* is used,

e =L R S R

the succeeding digits become significant. The following are exsmpies of symbols for resistance values:

,-
-
ir

OROS = 0.05 owm
0R10 = 0.10 ohm
1R00 = 1.00 ohm
100 = 10.0 chws
1000 = 100 ohes
1001 = 1,000 ohme
1002 = 10,000 ohms

Minismm and maximum nominal resistance values shall be ss specified (see 3.1). The standard resistance
values for every decade shall follow the sequence demonstrated for the "1 to 10% decade (see table I1).

TABLE 11. Standard resistance values for the 1 to 10 decede. 1/
1.00 1.50 2.26 3.40 $.00 7.15
1.02 1.54 2.32 3.48 5.11 7.32
1.05 1.58 2.37 3.57 5.23 7.50
1.07 1.62 2.43 3.65 5.36 7.68
i.10 i.65 2.49 3.74 5.49 7.87
1.13 1.69 2.55 3.83 5.62 8.00
1.15 1.746 2.61 3.92 5.76 8.06
i.i8 .78 2.87 4.02 5.90 8.25
1.21 1.82 2.74 4.12 6.00 8.45
1.24 1.87 2.80 4.22 6.04 8.66
1.7 1.91 2.87 4.32 6.1% 8.87
1.30 1.96 2.9 4£.42 6.34 ?.09
1.33 2.00 3.01 4.53 6.49 9.31
1.57 2.05 3.09 §.8 £.85 o.53
1.40 2.10 3.16 4. 75 6.81 9.76
1.43 2.15 3.24 4.87 6.98 9.90
1.47 2.2% 3.32 £.99 7.0¢

1/ Resistors having resistance values not Listed herein, or in any
othar decade, shall be considered as not conforming to ths
specification.

2.1.1 Specifications, standards, and hendgbooks. The following specifications, standards, and handbooks

form s part of this document to the extent specified herein. Unless otherwise specified, the issues of

these documents are those listed in the issue of the Department of Defense Index of Specifications and

Standerds (DODISS) and supplement thereto, cited in the solicitation (see 6.1).

SPECIFICATIONS
MILITARY
MIL-R-39009 - Resistors, Fixed, Wire-wound (Power Type, Chassis, Mounted), Established Reliability,
General Specification for,
MIl _A_TONTD - Daviadbans Dankbamnima ~é
AIL R JIJTVIC RTDIDLUID, TaLRTGYIIy VI .
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MIL-R-18546E

STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electricsl Component Parts.
MIL-STD-1276 - Leads for Electronic Component Parts.
NIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of the federal and military specifications, standards, and handbooks
are available from the Defense Printing Service Detachment Office, Building 4D (Customer Service), 700

Robbins Averue, Philadeiphia, PA 19111-5094.)

2.1.2 Other Goverrment uments, draw and lLications. The following other Government documents,
drawings, and publicetions form a part of this document to the extent specified herein. Unless otherwise
specified, the issues are those cited in the solicitation.

NATIONAL BUREAU OF STANDARDS
Mancdhook M28 - Screu-Thresd Standsrds for Federal Services,

(Application for copies should be sddressed to the Superintendent of Documents, Government Printing
Office, Mashington, DC 20402)

(Copies of specifications, standards, and other Government documents required by contractors in connection

sith specific scquisition functions should be obtained from the contracting activity or as directed by the

LARSIER_ < "R R @ 1e

contracting activity.)

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for retated associated detail specifications or specification sheets), the text of this
document shall take precedence. Wothing in this document, however, supersedes applicable laws and

regulations unleas 2 snecific exesntion has heen obtained.

3. BREQUIREMENTS.

3.1 Detail specification. The individusl item requirements shall be as specified herein and in
accordance with the applicable detail specification. In the event of sny conflict between the requirements
of this especification and the detail spacificarion, the latter shall govern (see 6.1).

3.2 . Resistors furnished under this specification shall be products which are authorized
by the quatifying activity for tisting on the applficsble qualified products List at the time of awerd of
contrect (see 4.4 and 6.2).

specified, a material shall be used which will ensble the resistors to meet the performence requirements of
this specification. Acceptance or approval of any constituent material shall not be construed as s gusrsnty

of the acceptance of the finished product.

3.3 Mpterial. The material shall be as gpecified herein. However, when a definite material is not

3.4 Design and construction. Resistors shall be of the design, construction, and physical dimensions
specified (see 3.1). Resistors shall be wound with a single layer of resistance wire (round or flat-wound
ribbon), except as otherwise required for characteristic "N". In order to minimize inductance for
characteristic "N®, resistors shall be wound by one of the following methods:

a. Ayrton-Perry.
b. Bifilar.

3.4.1 MWindings.

3.4.1.1 Wire. €Eech resistor shall be wound with & conductor having no joints, welds, or bonds within

each terminated resistance element, except for a splice at the midpoint of sny bifilar winding and at the
end terminals. 1In no case shall the nominal diameter be less than .001 inch (0.03 mm) and the sbsolute

minimum dismeter be less than .0009 inch (0.023 mm) (see 3.1).

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T20:18Z
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MIL-R-18546E

3.4.1.2 Pitch. For round wire, the average winding pitch shall not exceed 325 percent, nor be Less than
200 percent of the wire diameter, except that for resistance values less then 1 cha, = minimm= pitch of 130

3.4.1.3 Effective wire coversge. Effective wire coverage is the winding l(ength on the tube betueen
points of departure from the nominal winding pitch. The effective wire coverage shail such that not more

than 20 percent of the overall body length shall remsin uncovered (by wire).

3.4.2 Protective costing or enclosure. The resistance element and caps shall be protected by a coating
or an enclosure which shall completely cover the exterior of the resistance element and caps. The enclosure
ghall be free from holes, fissures, chips, and other faulte. Small cracks and molding flaws which do not
adversely affect the units abflity to meet all envirormental requirements of this specification will not be
considered as cause for rejection. The exposed end of the enclosure gshall prevent the entrapment of
.ﬁ Qnr-

3.4.3 Housing. The housing shall be made from an alumirum alloy and shall be protected against
corrosion, All fasteners shall be suitably plated. Unplated copper besaring metals shall not be used in

tably p ted
contact with atuminum.

3.4.4 wis shail n a joint that is
electrically stable and mechanically strong. UWhen applicable, terminals shall be suitably trested to
facilitate soldering. The terminals shail be firmly secured and shaii not be soieiy dependent on the

protective coating or enclosure for mechanical anchorage.

3.4.4 Yerminals, Connection of resistor windings to terminals shail result
t

CaAL 2o _ 4 asE:i & WANAAN __a____

3.4.4.1 Soider dip (retinning) lepds. Oniy the manufacturer or his authorized WiL-R-3900V category 8 or
€ distributor who has previously been approved may solder dip/retin the Leads of product supplied to this

specification provided the solder dip/retin process has been approved by the qualifying activity.

3.4.4.2 oualifying sctivity approval. Approval of the solder dip/retin process will be besed on one of
the following options:

a. When the original lead finish qualified was hot solder dip lesd finish 52 of MIL-STD-1276 (Note:
The 200-microinch maximum thickness is not applicable ), the manufacturer shall use the same solder

fe tamad im ok ina! msnufacturs of tha Wmﬁnrf
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b. When the lead orginally qualified was not hot solder dip Lead finish 52 of MIL-STD-1276 as
neas bhad in X 4 4 22 annroval for the orocess to bhe used for aslder dip ghall he hased on the
pre in 2.4.5.2a, spproval for the process (o Do useC for solder cip shall De Dhased on The
fol

~nd
lowing test procedure:
&4
L3 4

”~
-
~

Th =_.$!-. of anv resistance value for sach "vl. and lead finich are suhiected to the
menufecturer’'s solder dip process. Following the solder dip process, the resistors are subjected

to the dc resistance test and other group A electricals. WNo defects are allowed.

(TS
"

(2) Ten of the 30 samples are then subjected to the solderability test. No defects are allowed.

€, [ ne The manufacturer may solder dgnlrg___n as follows:
L4, ip/ ning options. The marufac er may sol a ME S

a. After the group A tests end following the solder dip/retinning process, the eiectrical measurements
required in group A, subgroun 1 shall be repeated on the lot. The group A, subgrew 1, lot

L —* ]

rejection criteria shall be used. Following this test, the menufacturer shall submit the lot to the
group A solderability test as specified in 4.6.3.
b. As a corrective action if the Lot fails the group A solderability test.
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3.4.5S Threaded parts. All threade

3.4.6 Wejght. Resistors shall not exceed the maximum weight specified (see 3.1).
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3.5 Voltage rating. Resistors shall have a rated direct current (dc) continuous working voltage, or an
approximete sine wave root mean square (rmc) continuous working voltage at commerical line frequency and
waveform corresponding to the power rating, as determined from the following formula:

E = JPR
rated dc or rms continuous working voltage

E =
P = power rating (see 3.1)
R = nominal resistance

Where:

3.6 DPC resistance. When resistors are tested as specified in 4.6.1, the dc resistance shall be within

1 percent of the nominal resistance (see 1.2.1.2 and X 1)
pereen e resistance (see 1.2.%.2 ang 2.0).

3.7 Solderability (as applicable) (see 3.1). When resistors sre tested as specified in 4.6.3, the flat
portion of the terminal shall be considered as the solderable area, and must be completely solderable.

3.8 Terminal strength. When resistors are tested as spocvfnd in 4.6.4, there shall be no evidence of
sechenics! demege. The change in resistence shall not sxcesd 240.2 percent +0.05 cha),

3.9 Resistence-temperstyre characteristic. When resistors are tested as specified in 4.6.5, the

resistance- temperature characteristic shail not exceed 20.0030 percent per °C (30 ppm per °C) for resistance
values of 20 ohms and higher, £0.0050 percent per °C (50 ppm per °C) for resistance values from 1 ohm to

19.6 ohms, 20.01 percent per °C (100 ppm per *C) for resistance values from 0.1 olw to 0.976 ohm, snd £0.02
ance valuss from 05 ohe o MAP_-

ewl OV IT oFY

percent per °C (200 ppm per °C) for resistanc

3.10 JTemperpture. bhen resistors are tested as specified in 4.6.6, there shall be no evidence of
mechanical demage. Softening of the solder during test, except where it used solely as a tinmning agent,
shall be corsidered a basis for failure. The change in resistance shall not exceed 2(0.5 percent +0.05
ohm).

3.11 pjglectric withstending voltage. when resistors are tested as specified in 4.6.7, resistors shall
not flashover, show any evidence of damage, arcing, or insuiation breskdown, nor a chenge in resistance in
excess of 2(0.2 percent +0.05 ohm), as applicable.

3.12 Insuletion resistence. When resistors are tested as specified in 4.6.8, the insulation resistance
shall not be less than 10,000 megohms.

3.13 Yhermal shock. When resistors are tested as specified in 4.6.9, the change in resistance shall not
exceed £(0.5 percent +0.05 ohm) nor shall there be any evidence of mechenical damage which will result in

degradation of performance.

3.14 Momentary overload. When resistors are tested as specified in 4.6.10, the change in resistance
shall not exceed £(0.5 percent +0.05 ohm), and there shall be no evidence of arcing, burning, or charring.

3.15 Mojsture resistence. When resistors sre tested as specified in 4.6.11, the change in resistance
shall not exceed 2(1 percent +0.05 ohm). The insulation resistance shall not be Less than 1,000 megohms.
There shall be no evidence of bresking, cracking, loosening of terminals, or corrosion.

3.1 Life. When tested as specified in 4.6.12, resistors shall dissipate not Less than the rated power

input (see 3.1) without exceeding a change in resistance in excess of t(1 percent +0.05 ohm) between the
initisl messurement snd any succeeding measurement. The insulation resistance shall be not less than 10,000
megohms, and there shall be no evidence of mechanical damege.

3.17 shock, (specified puise). When resistors are tested as specified in 4.6.13, there shall be no
electrical discontinuity during the test, the change in resistance shall not exceed 2(0.2 percent +0.05

ohm), and there shall be no evidence of mechanical damage. Resistors shall meet the dielectric withstanding
voltage requirements specified in 3,11,

3.18 Vibration, high freguency. When resistors are tested as specified in 4.6.14, there shall be no
electrical discontinuity during the test, the change in resistance shall not exceed 2(0.2 percent +0.05
ohm), and there shall be no evidence of mechanical damage. Resistors shall meet the dielectric

withstanding voltage requirements specified in 3.11.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T720:18Z
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3.19 Mmarking. Resistors shall be marked with the type designation and the manufacturer’s name,
trademark, o code symbol. All merkings mey appesr on o fiast at the msniufacturer’s eption; however, atl
markings must be visible after mounting. There shall be no spece between the symbols which comprise the

type designation. Markings shall remain legible at the end of all tests.

3.20 Workmanship. Resistors shall be processed in such » manner as to be uniform in quality and shall be
free from corrosion, holes, fissures, chips, and other defects that may affect life, serviceability, or

3.20.1 Solderi 'Qg Where soldering is employed, only noncorrosive fluxes shall be used, unless it can be
shown that corrosive elements have been satisfactorily removed after iﬁtwrvm. Solder shall not be used

for obtaining mechanical strength. Electrical comnections shall be mechanically secure before soldering and
eloctrically continuous after soldering. Except for solder used to coat the terminais, the solder used

PN o o - = -a [Py ham oTANS
snatut 1" "o case ‘(-rz tu ll'gl\. ﬂl o umwr-fure A 22 {"U' TV c-

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performence of all inspection requirements (examinations and tests) as

specified herein. Except as otherwise specified in the contract or purchase order, the contrecter mey use

his own or eny other fecilities suitsble for the performence of the inspection requirements herein, uniess
disapproved by the Government. The Goverrment reserves the right to perform ary of the inspections set
¢orth in this nmif!rngim where such insnections are deemed neceszsary to ensure sunplies and service

conform to prescribed requirements.

4.1.1 Resnonsibility for comnliance. ALl itemc ghall meet all reauirements of sectiona 3 and § The
inspection set forth in this specification shall become a pert of the contractor’s overastl lmpoction system
or quality program. The sbsence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies submitted to the Goverrment for
acceptance comply with all requirements of the contract. Sampling inspection, as part of msnufacturing
operations, is an acceptabie practice to sscertain conformence to requirements, however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Goverrment to accept defective material.

4.1.2 Jest equipment and i ion faciliti Test equipment and inspection fecilities shall be of
sufficient accurscy, quality, and quantity to perﬂit perforu.nce of the roq.nrod inspection. The supplier

s

pration of lﬁswtlm mlm( to the satisfaction of the Goverrment.

el . _&

P

shall establi cal
&.2 ication of ins ion. The inspection requirements specified herein are classified as
foliows:

a. Qualification inspection (see 4.4).
b. GQuality conformence inspection (see 4.5).

£ ek o
T PVORAL

-

o
(2) Inspection of preparation for delivery (see 4.5.2).

4.3 Jrepection conditions. Unless otherwise specified herein, all inspections shall be mede at room
ambient tempersture, relative humidity, and pressure.

4.4 Quplification inspection. Qualification inspection shall be performed at a laboratory acceptable to
the Goverrment (see 6.2).

4.4.1 Semple. The mumber of sample units comprising a sample of resistors to be submitted for
qualification inspection shall be as specified in the appendix to this specification. The sample shall be

taken from a production run and shall be produced with equipment and procedures normsily used in
production.
6
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4.4.2 Jest routine. Sample units shall be subjected to the qualification inspection specified in table
111, in the order shown. All sasple units except those listed under group IA shall be subjected to the
inspection of group 1. The 18 sample units shall then be divided equally into 3 groups of & sample units
each, for groups Il to IV inclusive, and subjected to the inspection for their particular group. The
uncoated or enclosed sample units shall be subjected to the inspection of group V.

4.6.3 Defectives. Failures in excess of those allowed in table 11! shall be cause for refusal to grant
qualification.

4.5 Quality conformence inspection.

4.5.1 Inspection of product for defivery. Inspection of product for deiivery shaii consist of groups A,
B, and C inspections. Delivery of products which have passed the groups A and B inspections shall not be
delayed pending the results of group C inspection.

4.5.1.1 ]nspection lot. An inspection tot, as far as practical, shall consist of all resistors of the
same style, produced under essentially the same conditions, and offered for inspection at one time. Two or

more resistance values may be grouped together in one Lot provided they are otherwise alike.

4.5.1.1.1 Pproduction lot. A production Lot shall consist of all resistors of the same style, nominal
resistance value, and termination type.

4.5.1.2 Group A inspection. Group A inspection shall consist of the inspection specified in table IV,
and shall be mede on the same set of sample units, in the order shown.

4.5.1.2.1 samoling plan (group A).

4.5.1.2.1.1 Subgroup 1. A sasple of parts from each inspection Lot shall be randomly selected in
accordence with table V. If one or more defects are found, the lot shall be rescreened and defects removed.
After screening and removal of defects, a new sample of parts shall be randomly selected in accordance with
tabie V. If one or more defects are found in the second sasole, the Lot shall be rejected and shall not be

suppl ied to this specification. Resistance values in the samples shall be representative, and where
possible, in proportion to the resistors in the inspection {ot.

4.5.1.2.1.2 Subgroup 2. A sample of parts from each inspection lot shall be randomly selected in
accordance with table V. 1f one or more defects are found, the (ot shall be rescreened and defects removed.

table V. If one or more defects are found in the second sample, the Lot shall be rejected and shall not be
supplied to this specification.

4.5.1.2.1.3 sSubgroup 3 (solderability).

£,5.1.2.1.3.1 Samolina plan (suharoun 3). Five samnles shal! be selected randomly from each inspection

lot and subjected to the subgroup 3 solderability test. I1f there sre one or more defects, the Lot shall be
considered to have failed.

4.5.1.2.1.3.2 Rejected lots. In the event of one or more defects, the inspection lot is rejected. The
menufacturer may use one of the following options to rework the lot:

a. Easch production lot that was used to form the failed inspection lot shall be individually submitted
to the soldersbility test as required in 4.6.3. Production (ots that pass the soidersbility test
are available for shipment. Production lots failing the soldersbility test can be reworked only if
submitted to the solder dip procedure in 4.5.1.2.1.3.2b.

b. The manufacturer submits the failed lot to & 100 percent solder dip using an approved solder dip
process in accordance with 3.4.4.1. Following the solder dip, the electrical measurements required
in group A, subgroup 2 tests shall be repeated on 100 percent of the lLot. The Percent Defective
Allowable (PDA) for the electrical measurements shatl be as for the subgroup 1 tests. Thirteen
additional ssmples shall then be selected and subjected to the solderability test with zero defects
allowed. If the lot fails this solderability test, the lot shall be reworked a second time and
retested. If the lot fails the second rework, the Lot shall be considered rejected and shall not be

furnished against the requirements of this specification.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T720:18Z
Check the source to verify that this is the current version before use.



MIL-R-18546E

TABLE I11. Qualification inspection.
Inspection Requirement Method Number of
paragraph peragraph defectives
allowed 1/
Sroup | {18 costed orf
enclosed sample units)
DC resistance 2/ 3.6 4.6.1
Visual and mechanical 3.1, 3.3, to 4£.6.2 O
inspections 3/ 3.4.5 inci, and
3.19 to 3.20.1
incl =
Group 1A (4 coated or
erclosed semple units) 4/ :
Solderability 3/ 2.7 £.6.3 r 1
Terminal strength 3.8 4.6.4
-
Grouo 11 (6 coeted or
enclosed gample units)
Resistance-temperature o
characteristic 2/ 3.9 4.6.5 L-I
Temnerature 3.10 4.6.6
Dielectric withstanding voltage N 4£.6.7 l
insuiation resistance 3.%2 4.6.8 ] - 1
Thermal shock 3.13 4£.6.9 {
Momentary overload 3.1 4.6.10 J
Moisture resistance 3.15 L.6.1
Life 3.1 4.6.12 1
Group 1V (6 costed or
ol naad coamrla samite)
gnclosed sample units?
, L ) - s = N
Shock, (specified pulse) 3.7 &£.6.13 r
Vibration, high freaquency 3.18 6.6.14 i
Group V {4 uncopied of
visus! and mecheanicsal 3.1, 3.3 ¢ L.8.2 0
inspections 3.64.1.3 incl,
3.4.4, and
3.20 to 3.20.1
inct
1/ Failure of a resistor in one or more tests of a group shall be charged

as 8 single defect.
2/ Nondestructive tests.
/

3/ Marking shall be considered defective only if marking or any portion
thereof is iliegible. Marking shait remsin legible at the end of all
tests.

4/ These sample units are subjected to group IA only.

S/ As spplicable (see 3.1).
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TABLE IV. Group A inspection.

Inspection Requi rement Method Number of samples
peragraph paragraph
Subgr i
DC resistance 3.6 4.6.1 4.5.1.2.1.1
Subgrowp 2
Visual and sechanics!
inspections --- L.6.2 4.5.1.2.1.2
Material 3.3 and 3.4.3 --- "
Dimensions 3.4 to - ~
3.4.1.3 incl
Design and comstruction 3.4.2 to 3.4.5 .- bl
(other than dimensions) incl
Marking 3.19 --- -
Workmanship 3.20 --- -
Soldering 3.20.1 --- -
Subgroup 3
Solderability 3.7 4£.6.3 4.5.1.2.1.3
TABLE V. Group A sempling plen.
Lot size Subgrouwp 1 Sbgrowp 2
sasple size | sample size
2 to 13 100 percent | 100 percent
1% to 125 100 percent 13
126 to 150 125 13
151 to 280 125 20
281 to 500 125 29
501 to 1200 125 34
1201 to 3200 125 42
3201 to 10000 192 50
10001 to 35000 294 60
35001 to 150000 294 74
150001 to 500000 345 90
500001 and over 435 102

4.5.1.2.1.3.3 Digpogition of samples. The solderability test is considered a destructive test and
samples submitted to the solderability test shall not be supplied on the contract.

4.5.1.3 Group B fngpection. Group B inspection shall consist of the tests specified in table VI, in the
order shown. They shall be performed on sample units that have been subjected to end have psssed the group
A inspection, unless the Goverrment considers it more practical to select a sample from the tot for group 8

inspection.

4.5.1.3.1 Sempling plan (group B). A sample of parts shall be randomly selected in sccordance with tabie
VII. if one or more defects are found, the lot shall be rescreened snd defects removed. After screening

snd removal of defects, a new sample of parts shall be randomly selected in accordance with table VIi. 1f
one or more defects are found in the second sample, the lot shali be rejected and shall not be supplied to

this specification.

0
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TABLE VI. Grow B inspection.

Test Requi rement Method
paragraph __paragraph
Resistance temperature characteristic 3.9 4.6.5
Temperature x.10 L. 6.6
Dielectric withstanding voltage 3.1 4.6.7
Insulation resistance 3.12 4.6.8
Thermal shock .13 L.6.9
Momentary overload 3.14 4.6.10
TABLE VII. Group B sespling plan.
iLot size Sampie size
2 to 5 100 percent
65 to 50 5
51 to 90 7
91 to 150 1
151 to 280 13
281 to 500 16
501 to 1,200 i9
1,201 to 3,200 23
3,20 to 10,000 29
10,001 ¢ 35,000 35
35,001 to 150,000 &0
150,001 to 500,000 40
500,001 and over 40
4.5.1.3.2 Dpespositon of sgmple units. Sample units which have been subjected to group 8 inspection shall

not be delivered on the contract or purchase order.
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4 5 ¢| 4 £ omns se a'_-m:am Grows r immo
.5.1.4 group § inspection. Group € inspect s
the order shown. Characteristic "N* sample units manufactured in the prec

proportion to the charscteristic *G* sample units subjected to these tests.

Lol g

£.5.1.4.1 i lan (gr ©).

£.5.1.4.1.1 Quarterly. Ten sssple units of the same style shall be inspected quarterly. Four sample
units of any resistance value shall be subjected to the tests of subgroup 1. Six sample units of the same
style and highest resistance value shall be subjected to the tests of subgroup I1. 1f the number of
defectives exceeds those al! in table VIIl, the sample shall be considered to have failed.

C® GALTCWS LIIVOLT @' iluwmeu
Twe

lve sample units, 6 for each of the subgroups, of the highest resistance
nenected -mlmnllv 1¢ the rumbher of defectivez exceeds those

INSPTCICC SR ISTR=2 LY ect

1 v} 1l {
{ ¥ il
lowed in table VI1l, the sample shall be considered to hlve failed.
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TABLE VITl. Growp C inspection.
Requi rement | #ethod Number of
Test paragraph |paragraph| defects
allowed 1/
Quarteriy (10 sample units)
Subgroup 1 (4 sample units)
Terminal strength 2/ 3.8 4.6.4
le i
Resistance-temperature
characteristic 3.9 4.6.5 1
Temperature 3.10 4.6.6
Dielectric uithostanding
voltage N 4.6.7
Insulation resistance 3.1 4£.6.8
Thermal shock 3.13 4.6.9
Momentary over\oad 3.1 4.6.10
Moisture resistence 3.15 4.6.11
Semisnrwelly (12 semple Wnits)
r e unit
Life 3.16 4.6.12 1
Subgroup 1] (6 seaple units)
Shock, (specified pulse) 3.7 4.6.13 1
Vibration, high frequency 3.18 L£.6.14
Yy flurg of & resistor in one or more testz of an inspection peried

Ea
or subgroup shall be charged as s single defective.
2/ As aspplicable (see 3.1).

4.5.1.4.2 pisposition of sasple units. Sample units which have been subjected to group C inspection
shall not be deliverad on the contract or order.

4.5.1.4.3 pNoncomplijasnce. 1f a sample fails to pass group C inspection, the menufacturer shall
fmmediately notify the qualifying sctivity and the cognizant inspection activity of such failure and teke
corrective action on the materials or processes, or both, as warrsnted, and on all units or product which
can be corrected and which were menufactured under essentiaslly the same materials and processes, and which

sre considered subject to the ssmc failure. Actsptancs ond shipment of the product chall he discontinued
until corrective action, acceptable to the qualifying activity has been taken. After corrective action has
been taken, group C inspection shall be repeated on additional sample units (all inspection, or the
inspection which the originsl sample failed, at the option of the qualifying activity). Groups A and B
inspections may be reinstituted; however, final acceptance and shipment shell be withheld until the group C
reinspection has shown that the corrective action was successful. In the event of failure after
reinspaction information concerning the failure shall be furnished to the copnizant inspection ac

the qualifying activity,

4.5.2 Inspection of packaging. The sample and inspection of the packaging, preservation, and container
marking shall be in accordance with the requirements of MIL-R-39032.

1
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4.5.3 Retention of gualification. In order to retsin quslification, the supplier shall forward @ report
st 6-month intervals, to the activity resporsible for qualification. The quelifying activity shall
establish the initisl reporting date. The report shall consist of:

a. A suwmary of the results of the tests performed for inspection of product for delivery (groups A and
B), indicating as a minimum the mmber of lots that have failed. The results of tests of all
reworked Lots shall be identified and accounted for.

b. A summery of the results of tests performed for qualification verification inspection (group C),
including the mumber and mode of failures. The summery shall include results of all qualification
verification inspection tests performed and completed during the 6-month period. If the sumary of
the test results indicates nonconformance with specification requirements, and corrective action
ascceptable to the qualifying activity has not been taken, action may be taken to remove the failing
product from the qualified products list.

Failure to submit the report within 30 days after the end of each 6-month period mey result in loss of
qualificetion for the product. 1In addition to the periodic submission of inspection data, the
supplier shatl immediately notify the qualifying activity at sny time during the 6-month period that
the inspection data indicates failure of the qualified product to meet the requirements of this
specification.

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company still has the capabilities sand facilities necessary to produce the item.
1f during two consecutive reporting periods there has been no production, the msnufacturer may be
required, at the discretion of the qualifying activity, to submit his qualified products to testing in
accordance with the qualification inspection requirements.

4.5.4 Alternste inspection. For the purpose of retention of qualification snd quality conformence
inspection (see 4.5 and 4.5.3), test data on identical items covered by MIL-R-39009 mey be used.

4.6 Methods of inspections.

4.6.1 DC resistpnce (see 3.6). Resistors shall be tested in accordance with method 303 of MIL-STD-202.

The following details and exceptions shall apply:
a. The same measuring apparatus shall be used for any one test, but not necessarily for all tests.

b. Test voltage: The test voltage shall not exceed 1 percent of rated dc voltage (see 3.1). The
voltage used for initial measurement shall be used for all subsequent measurements.

6.6.2 Visusl mechanical i tions. Resistors shall be inspected to verify that the materials,
design, construction, physical dimensions, marking, and workmenship are in accordance with the applicable
requirements (see 3.1, 3.3 to 3.4.5 inclusive, and 3.19 to 3.20.1 inclusive).

4.6.3 Soldergbility (see 3.7). Resistors shall be tested in accordsnce with method 208 of MIL-STD-202.
The following details shall apply:

a. Both terminals of each sample shall be tested.

b. Yerminals shall be immersed sufficiently to cover the flat portion.

12
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4.6.4 Jerminsl strength (see 3.1 and 3,8). Resistors shall be tested in accordance with method 211 of

MIL-STD-202. The following details and exceptions shall apply:

t and torque test, respectively): Test condition A for all

OrF SCrew- tnreau Ier-"-lbn

a. Test condition letters A and E (pul
terminal types, and test condi

t
_ e
13

tes
Pl -
tion T

b. Method of holding:

(1) Test condition A: The resistor body shall be firmly mounted and the specified direct pull (see
3.1) applied to the hole or nut of each terminal, as applicsble, for at least 30 seconds, one
terminal at & time.

(2) Test condition E: The resistor body shall be firmly mounted and the specified torque (see 3.1)
shall be applied to each terminal, one at a time.

c. MNeasurement before and after test: DC resistance shall be measured as specified in 4.6.1.

d. Inspection after test: Resistors shall be inspected for evidence of mechanical damage.

4.6.5 Resgtstence- ature charscteristi 9). Resistors shall be tested in accordance with
method 306 of MIL-STD-202. The following detail shall apply: Test temperasture shall be in accordance with
table IX.

4.6.6 JYemperature (see 3.10). Following a resistance measurement (see 4.6.1), resistors shall be placed
in an oven at room temperature. The temperature of the oven shall then be elevated gradusily to +250°C
+0°C, -5°C. The transition period from room tempersture to +250°C +0°C, -5°C shall be accomplished in not
more than 45 minutes. For product acceptance inspection, at the option of the supplier, resistors may be
placed in an oven whose temperature has llrndy been brought w to +250°C +0°C, -5°C. The resistors shall
be conditioned at this temperature for a period of ¢ hours. They shall then be allowsd to cool gradusitiy ¢
room temperature, after which they shall be visually inspected for evidence of mechanical damage, and the

resistance shall be measured as specified in 4.6.1 (see 3.10).

4.6.7 Dlelectric withstanding voltage (see 3.11).

4.6.7.1 Atmospheric presgure. Resistors shal
The following details shall apply:

a
<

{ be tested in accordance w

a. Special prepsrations: Resistors shall be mounted firmly on a metal plate by means of the normal
mounting hardware. The plate shall be of sufficient size to extend beyond the resistor extremities.

b. Hagnitude of test voitage: As specified in 3.

r]
Te

c. Nature of potential: An ac supply at commercial-line frequency and waveform.

d. Points of application of test voltage: Between the terminals tied together and mounting plate,
making certain that there is good electrical contact between the wetal of the mounting tab, if any,

and mounting piste.

e. Measurements and inspection: Resistance (see 4.6.1) shall be measured before the test. At the
conclusion of the test, resistors shall be inspected for evidence of damege, arcing, flashover, and

insulation breekdown.

13
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TABLE IX. Temperature for resistsnce-temperature-chgracteristic test.

Temperature °C
Sequence For quslification For quality
inspection conformence inspection ¢/
1 +25 v/ +25 i/
2 =55 =55
3 +25 1/ «25 1/
4 +125 ---
-] +200 ---
6 +250 +250

1/ This temperature shall be considered the reference temperature
for each of succeeding temperatures.

2/ At the option of the manufacturer, the reverse sequence may be as
follows:
Sequence 1: +23°C V/
Sequence 2: +250°C
Sequence 3: +25°C 1/
sequence 4: -55°C
L£.6.7.2 r r ric pressure. Following the test specified in 4.6.7.1, resistors shall be
tested in sccordance with method 105 of Kil-STD-202. The following details shall apply:

a. Method of mounting: As specified in 4.6.7.1a.

b. Test condition C.

d. MNature of potential: As specified in 4.6.7.1c.
e. Points of application of test voltage: As specified in 4.6.7.1d.

f. Measurements and inspection: At the conclusion of the test, resistance shall be measured (see
4.6.1). Resistors sh.ll also be inspected for evidence of damage, arcing, flashover, and insulation
breakdown.

4.6.8 In jon resistance (see 3.12). Resistors shall be tested in accordance with method 302 of
MIL-STD-202. The following details shall apply:

a. Test condition A.

b. Special preparations: As spec

c. Points of measurement: As specified in 4.6.7.1d.

4.6.9 Thermsl shock (see 3.13). Resistors shall be mounted as specified in 4.6.12.1. Following a
measurement of resistance (see 4.6.1), rated voltage from an ac suppiy st commerciai-iline frequency and
waveform (see 3.5) shail be applied until thermal stability has been reached. The potential shall then be
removed and within 8 to 12 seconds, the resistors shall be subjected to an air temperature of -55°C +0°C,
-5°C for a period of not less than 15 minutes nor more than 30 minutes. Resistance (see 4.6.1) shall again
be measured not less than 2 hours after final exposure. Resistors shall then be inspected for evidence of
mechanical damage (see 3.13).

14
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4.6.10 Momentary overl see 3.14). Resistors shall be mounted as specified in 4.6.12.1. One of the
resistor terminals shall be grounded to the resistor housing during the test. Ffollowing a measurement of
resistance (see 4.6.1), a test potential from an sc supply st commercisl-line frequency and waveform which
will result in five times the rated usttage (see 3.1), but not to exceed the specified voltage used for the
dielectric-withstanding voltage test (atmospheric pressure) (see 3.1), shall be applied to the reristors for
S gseconds. Resistors (see 4.6.1) shall be measured after the resistors have stabilized at room temperature.

Resistors shall then be inspected for evidence of arcing, burning, and charring (see 3.14).

4.6.11 moisture resistance (see 3.15). Resistors shall be tested in accordance with method 106 of
MIL-STD-202. The following details and exceptions shall apply:

a. Mounting: Resistors under load shall be mounted as specified in 4.6.12.1. Resistors under
polarization shall be mounted as specifed in 4.6.7.%a.

b. Initial measurements: Resistors shall be messured as specified in 4.6.1.

c. Load and polerization: One-half of the resistors shall be subjected to load and the remaining half
to polarization.

(1) lLoad: During the first 2 hours of each of steps 1 and &, the rated dc continuous working voltage
(see 3.5), derated in accordance with figure 1 to the temperature attained at the end of the two-
hour period, shall be spplied to the resistors. The negative terminals shall be electrically
grounded to the mounting surface.

a PRSP |

oe Coivwectiea

the positive side connected to the terminais tied together, and the negative s
the mounting plate.

(2) Polarization: ODuring steps 1 to 6 inclusive, a potential of 100 volts dc shall be applied with
] < to

d. Final messurements and inspection: At the end of the final cycle, the resistors shall be removed
from the chamber, conditioned at room ambient conditions, and the dc resistance and insulstion
resistance shall be measured as specified in 4.6.1 and 4.6.8, respectively, within 30 15 minutes of
removei from the chember. The resisters shail not be wiped or forced air dried prior o thess
measurements. Resistors shall then be inspected for evidence of breaking, cracking, locsening of
terminals and corrosion. (The subsequent 4- to 24-hour conditioning period and measurements do not

apply).

130
120

PERCENT
RATED HATTAGE
~
o

-55 0 25 SO 100 150 200 250 300
N

AMBIENT TEMPERATURE IN °C

FIGURE 1. Derating curves for high ambient temperatures.
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4.6.12 Lite {seec 3.16).

4.6.12. Jest conditions. Life test shall be conducted st an ambient temperature of +25°C 22°C. The
resistor shall be cantrally sxatad by norme! ®aunting ssans on an slimimm chassis of the dimensions
specified (see 3.1). The resistor shall be mounted with the longitudinal axis of the resistor peraliel to
the longitudinal axis of the chassis. The chassis shall be horizontally-supported by a material having a

[ s [ . I 1)
iow thermal conctivity. Resistors shall be so arranged that The tespersture o7 any Sne Fesiste

ratira of resistor shall not

-t alt e mmamed ©hha rha ¢
ne

ook i & o

sppreciably influence the temperature of any other resistor. There shall be no undue draft over the

resistor

~a g
ComwereTH

s. The voltage used shall be the rated continuous working voltage (see 3.5) from sn ac supply at
al-line frequency snd weveform, snd adequate precsution shell be taken to maintain constant voltage

on resistors under test.

4£.6.12.2 Procedure. Following 2 measurement of resistance (see 4.6.1), the test notential shall be
applied intermittently, 1 hour 30 minutes on, and 30 minutes off, for a total of 1,000 212 hours.
Resistance measurements (see 4.6.1) shall be made at the end of the 30-minute off pe iods after the

€al lnn.nne houre have .Ilnnnd

TUL V=

250 +72, -24 hours;
S00 +72, -24 hours;
750 +T2, -24 hours;
1,000 +72, -24 hours

Resistance and insulation resistance as specified in 4.6.1 and 4.6.8, respectively, shall be measured.
Resistors shall then be inspected for evidence of mechanical damage.

4.6.13

Shock (specified gglsez (see 3,172. Resistors shall be tested in sccordance with method 213,

condition 1, of MiL-STD-202. The foliowing detsiis shail apply:

Mounting: Resistors shall be mounted by their normet mtina means as tpocifiod in 4.6.12.1 on an
appropriste mounting fixture. The mounting fixture shail be constructed in such 8 manner as <o
fnsure that the mounting supports remain in a static condition with reference to the shock table.
Resistors shall be mounted §n such a manner that the stress applied is in the direction which would

[, —— o

ba considered most detrimental.
Test condition C.

Measurement before shock: Resistance, as specified in 4.6.1.

Measurement during shock: Each resistor shall be monitored to determine electrical discontinuity by
a method which shall at least be sensitive enough to monitor or register, automatica lly any
discontinuity having s duration of 0.1 millisecond as well as those of greater duration

Measurement, inspection, snd test aftar shock: Resistance (see 4.6.1) shall be measured, and the
resistors inspected for evidence of mechanical damage. Resistors shall then be subjected to the

dielectric ulithstending voltage test (at stmospheric pressure) as specified in 4.4.7.1,

-
o
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4.6.1% Vibration, high freguency (see J3,18). Resistors shall be tested in accordance with method 204 of

MIL-STD-202. The following details shail apply:

a. Mounting: Resistors shall be mounted by their normat mounting means as specified in 4.6.12.1 on a
vibration test jig. The jig shall be so constructed so as to preclude any resonances within the
test range. Resistors shall be mounted in relation to the test equipment in such a manner that the
stress applied is in the direction which would be considered most detrimental.

b. Test condition B.
c. Measurement before vibration: Resistance, as specified in 4.6.1.

d. Messurement during vibration: Each resistor shall be monitored to determine electrical
discontinuity by a method which shall at least be sensitive enough to monitor or register,
sutomatically, any discontinuity having a duration of 0.1 millisecond or less, as well as those of

greater duration.

Resistance (see 4.6.1) shall be measured, and
Resistors shall then be subjected to the

e) s specified in 4.6.7.1.

e. Measurement, fnspection, and test after vibration:
the resistors inspected for evidence of mechanical damage
dielectric withstanding voltsge test (steospheric pressu

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-R-39032.

(This section contains information of a general or explanatory nature that may be helpful, but is not

mandatory.)
6.1 Acquisitiop reguirements. Acquisition documents must specify the following:

a. Title, number, and date of this specification.

b. Issue of DODISS to be cited in the soticitation, and if required, the specific issue of individual
documents referenced (see 2.1)

Lol o b ol —a - o memend o
itle, mamber, and date of the applicsb

W -~

d. Levels of preservation and packaging and packing, and applicable marking (see section 5).

6.2 Qualification. With respect to products requiring qualification, awards will be made only for
products which are, at the time of award of contract, quslified for inclusion in the sppliceble quelified
products list whether or not such products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and menufacturers are urged to arrsnge to have the products

that they propose to offer to the Feders! Goverrment tested for qualification in order that they mey be
eligible to be swarded contracts or purchase orders for the products covered by this specification. The
activity responsible for the qualified products list is the Space and Naval Warfare Systems Command and
information pertaining to qualification of products may be obtained from the Defense Electronics Supply

Center (DESC-ELS), 1507 Wilmington Pike, Dayton, OH 45444-5764.

FTICIWSION N [ s imie el

6.3 Part or Jdentifying Number (PIN). PIN is a new term encompassing previous terms used in
specifications such as psrt number, type designator, identification number, etc. (see 1.2.1).

6.4 Retinning leads. If retinning (hot solder dip) of the leads is required (see 3.4.4.1).

6.5 Subject term (key word) listing.

Resistor, fixed
Resistor, power type
Resistor, wirewound
Resistor, chassis mount

17
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6.6 Changes from previous issue.

Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER
Navy - EC

DLA - ES
Air Force - 85

(Project 5905-1292)
Review activties:
Army - AR, MI
Navy - MC
Air Force - 17, 99
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APPEND IX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE
10.1 Scope. This appendix details the procedure for submission of samples, with related data, for

qualification inspection of resistors covered by this specification. The procedure for extending
qualification of the required sample to other resistors covered by this specification is also outlined
herein. This appendix is a mandatory part of the specification. The information contained herein is

intended for compliance only.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. SUBMISSION

30.1 Sample. A sample consisting of 18 coated or enclosed and & uncoated or unenciosed sample units, of
the highest resistance value, and in addition, & sample coneisting of 4 coated or enclosed sample units of
sny resistance value, shall be submitted for esch style snd characteristic for which qualification is
sought. If the same coating or enclosure is not used, a separate sample shall be submitted for each coating
snd enclosure for which qualification is sought. Samples shall be representative of the supplier’s normal
production. Extension of qualification between characteristics shall be as specified in 30.2.

30.2 TJest data. When tests are to be performed at a Government laboratory, prior to submission, all
sample units shall be subjected to all of the tests indicated as nondestructive in table 111. Each
submission shall be sccompanied by the test data obtained from these tests. The performance of the
destructive tests by the msnufacturer on a duplicate set of sample units is encouraged, although not
required. All test data shall be submitted in duplicete.

30.3 pescription of ftems. The manufacturer shall submit s detailed description of the resistors being
submitted for qualification, including wire used for the resistance element, the type of coating or

enclosure, and the material used for the housing and terminals.
40, EXTENSION OF QUALIFICATION

40.1 Extent of gualificstion. Oualification of a perticular style and resistance value will qualify a
range of resistance values from the smallest value manufactured in that style to the resistance value
qualified.

40.2 characteristics N and G. Qualification of characteristic "N* resistors will also qualify
corresponding characteristic “G* resistors. Qualification of maximm resistance vaiuve in characteristic %N®
will also qualify highest resistance value in characteristic “G*.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

2.
3.

NOTE

1. The prepsring activity must complete blocks 1, 2, 3, and 8.

requirements on current contracts.
waive sny portion of the referenced document(s) or to amend contractual requirements.

INSTRUCT 10MS
in block 1, both the document mumber and revision

letter should be given.

The submitter of this form must complete blocks 4, 5, 6, and 7.

The preparing activity must provide a reply within 30 days from receipt of the form.

This form may not be used to request copies of documents, nor to request waivers, or clarification of
Comments submitted on this form do not constitute or imply authorization to

1. DOCUMENT MUMBER 2. DOCUMENT DATE (YVIDO)

MIL-R- 18546

3.

DOCUMENT TITLE

 RESISTORS, FIXED, WIRE-WOUND (POWER TYPE, CHASIS MOUNTED), GENERAL SPECIFICATION FOR

4.

NATURE OF CHANGE (Identify paragraph mamber and include proposed rewrite, if possible. Attach extra sheets as

needed. )

5.

REASON FOR RECOMMEMDAT ION

NAME b. TELEPHONE (Include Area Code)

COMMANDER, DEFENSE ELECTRONICS SUPPLY
CENTER

(1) Commercial
513-296-6063

(2) AUTOVON
986-6063

c. ADDRESS (Inciude Zip Code)
ATTN: DESC-ES,

1507 WILMINGTON PIKE, DAYTON, OH
45444-5274

IF YOU DO WOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Quality and Standardization Office
5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466

Telephone (703) 756-2340

AUTOVON 289-2340
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